PART V

PRELIMINARY HEAT TREATMENT OF FORGED AND
ROLLED STEELS

166. The paucity and inaccuracy of the knowledge even now possessed
by many mechanical constructors regarding the properties which may be
imparted to cast steels by means of a rational homogeneity heat-treat-
ment, causes them to continue to specify forged or rolled steels for the
construction of machine parts which in a great many cases could be
manufactured with the same and even greater safety and sometimes with
a great saving in time and cost from steels of correct composition, simply
cast in molds and then subjected to a properly selected heat treatment.

On the other hand, even when using forged or rolled steels, it very
seldom happens that the mechanical constructor is able to avail himself
fully of the advantages of homogeneity which the application of a rational
preliminary heat-treatment would allow him to obtain. Consequently
even in many modern machines are found parts made of forged or rolled
steel blocks, and a great deal heavier than necessary. This is due only
to the fact that the designer has taken into account exclusively the prop-
erties of the metal resulting from a simple hot-working process such as
forging, pressing, or rolling, and completed at best merely with a simple
final heat treatment, intended to impart a higher tensile strength than
that produced by the mechanical work. Such a final treatment for
strength may be a quenching, followed or not, as the case may be, by
a drawing. Sometimes it is the practice simply to eliminate the internal
stresses caused by mechanical work by a final drawing or annealing.

On the contrary, when the mechanical constructor and designer is
able to avail himself surely and at will of the advantages obtainable in
what we know as preliminary heat treatments for homogeneity, modern
steel metallurgy offers him many other resources. This statement holds
even in the still frequent cases in which it is not yet possible or conven-
ient to substitute steel castings for forged, rolled, or stamped articles.

We have already examined the structural origins of these metallurgical
advantages. The examples which I propose to show in this last part of
our study will give a more precise idea of the practical value of correct